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Cystic adventitial disease is a rare non-atheromatous cause of popliteal artery disease. We report a case of a 54-year-old
patient with claudication of the right calf caused by cystic adventitial disease. Intra-operatively, a communication between
the adventitia and the knee joint was identified. Connections between the adventitial cyst and the nearby joint have been
reported in the literature that support the developmental theory. This theory suggests that cystic adventitial disease is a
developmental manifestation of mucin-secreting cells derived from the mesenchyme of the adjacent joint. This case is the
first, to our knowledge, in which a communication between joint and adventitia has been clearly documented by operative
findings. ( J Vasc Surg 2007;45:1249-52.)Cystic adventitial disease was first described in 1947
involving the right external iliac artery, 1 and about 380
reports have been published since then. The popliteal artery
is affected in 85% of cases, although other vascular sites
including veins have been reported. The male to female
ratio is 15:1, and the typical age is mid-40s.2 The preva-
lence of cystic adventitial disease is found to be 1:1200
cases of claudication. Although this seems rather high, the
prevalence may be even higher when the patients do not
have other known cardiovascular risk factors.3
The etiology of cystic adventitial disease remains a
matter of controversy and several theories have been pro-
posed.2,4,5 We report a case of cystic adventitial disease of
the popliteal artery in which a communication between the
adventitia and the knee joint was clearly identified and
documented intraoperatively.
CASE REPORT
A 54-year-old man was referred to our institution because of a
3-month history of intermittent claudication involving the right
calf after walking a distance of 40 meters. The patient had no risk
factors for vascular disease apart from a mild hyperlipidemia. Di-
minished popliteal and foot pulses, lost after knee flexion (Ishikawa
sign), were found on the affected limb during the clinical exami-
nation, and normal popliteal and foot pulses were palpable on the
contralateral limb. The right ankle-brachial systolic pressure index
at rest was 0.6 and the left was 1.1.
Color-coded Doppler sonography revealed a cystic formation
compressing the right popliteal artery. Conventional angiography
showed the typical curvilinear scimitar sign due to extrinsic com-
pression of the lumen, without further signs of atherosclerosis (Fig
1). The diagnosis of cystic adventitial disease was made.
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popliteal fossa. The intraoperative findings confirmed the clinical
and radiologic diagnosis of cystic adventitial disease of the popliteal
artery with release of a mucoid mass after incision of the adventitia
(Fig 2). Furthermore, a communication between the adventitia
and the knee joint was identified arising from the ventrolateral
aspect of the adventitia of the popliteal artery (Fig 3). This round,
4-mm to 5-mm thick, duct-like structure extended over a length of
about 5 cm to the adjacent knee joint capsule.
Resection of the involved popliteal artery was performed,
followed by short segment interposition with reversed small saphe-
nous vein. Pathologic examination of the surgical specimen re-
vealed intramural cysts filled with gelatinous material located be-
tween the media and the adventitia, a finding consistent with the
clinical diagnosis of cystic adventitial disease (Fig 4).
No postoperative complications occurred, and the patient was
discharged on postoperative day 10. At 1-year follow up, the
patient remains free of symptoms without pathologic findings on
the Duplex scan.
DISCUSSION
Several theories about the pathogenesis of cystic adven-
titial disease have been postulated, including:
● the trauma theory, suggesting a chronic degeneration
caused by repetitive trauma2,4,5;
● the ganglion theory, according to which synovial cysts
enlarge and track along vascular branches to eventually
implant in the adventitia of adjacent major vessels2,4,5;
● the systemic disorder theory, which proposes that de-
generation and cyst formation of the adventitial layer
occurs as part of a generalized connective tissue disor-
der2,4,5; and finally,
● the developmental theory, which suggests that mucin
secreting mesenchymal cells from nearby joints are
incorrectly placed in the adventitia of vessels during
the embryogenesis and secrete mucin later in life.2,4,5
A modified developmental theory from Levien et al5
supported the hypothesis that it is not synovial cells, but
other less differentiated joint-related mesenchymal cell
rests that are responsible for cystic adventitial disease. They
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titial cystic disease occurred in nonaxial vessels that are
formed in gestational weeks 15 to 22 adjacent to develop-
ing joint structures. According to the authors, the simulta-
neous and intimate development of both nonaxial arteries
and adjacent knee, hip, wrist, or ankle joints supports the
embryologic hypothesis that mesenchymal tissue destined
to form joints is entrapped in the nearby developing non-
axial vessels. The formation of a cystic lesion in the wall of
these arteries occurs later in life when these entrapped
mesenchymal cell rests would start to secrete mucoid ma-
Fig 1. Conventional angiography shows the typical curvilinear
scimitar sign due to extrinsic compression of the lumen, without
further signs of atherosclerosis.
Fig 2. Tenacious mucoid material between adventitia and intact
media after incision of the adventitial cyst.terial.Connections between the adventitial cyst and the cap-
sule of the adjacent joint have been frequently found on
imaging and identified intraoperatively, supporting some
form of developmental anomaly.2,6-9 Nevertheless, this
communication has only rarely been documented in the
literature. To our knowledge to date, only three cases have
been reported with magnetic resonance imaging (MRI) to
demonstrate this finding.6-8 Sagittal MRI scans of the
popliteal fossa could demonstrate the adventitial cyst and a
duct-like structure expanding from the cyst to the adjacent
knee joint capsule. Furthermore, Vanhoenacker et al9 pub-
lished in 2000 an intraoperative photograph claiming to
demonstrate a small arterial branch arising from the adven-
titial cyst to the capsule of the knee joint. The case reported
herein further contributes to the discussion of cystic adven-
titial disease, by providing in comparison to the prior
publications a clearly intraoperatively documented connec-
tion between joint and adventitia.
The demonstration of this anatomic connection is consid-
ered by the supporters of the developmental theory to be a
residual of the embryogenesis during which mucin-secreting
cells from the mesenchyme of the adjacent joint are included
in the adventitia of the developing nonaxial vessels.5 Support-
ers of the ganglion theory, conversely, see this as a direct
connection between joint and vascular structures through
which synovial cysts can move to the adventitia.8,9 Neverthe-
less, the study of the histochemistry of the cyst could not
further support this theory.10 We consider the developmental
theory to provide amore rational and adequate explanation of
cystic adventitial disease.
In our patient, diagnostic imaging included only du-
plex sonography and digital subtraction angiography over
the right groin. After the color-coded Doppler sonography
revealed a cystic formation compressing the popliteal artery
and given the patient’s symptoms, the indication for surgi-
cal intervention wasmade. The angiography was performed
as a completion of the preoperative planning. The demon-
stration of the scimitar sign provided further support of the
diagnosis of cystic adventitial disease.
Brodmann et al11 suggest that color-coded Doppler
Fig 3. On resection of the affected popliteal segment a round
duct-like communication 4 to 5 mm thick was identified (black
arrows) between the adventitia of the popliteal artery and the
capsule of the adjacent knee joint extending for a length of about 5
cm.sonography is the most sensitive diagnostic procedure in
agnifi
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them, a contrast-enhanced computed tomography (CT)
evaluation cannot differentiate between the cystic degener-
ation of the popliteal artery and a secondary occlusion due
to a popliteal aneurysm because contrast-enhanced CT will
reveal only the cystic pattern, which is characteristic of both
diseases. In their case, both MRI and color-coded Doppler
sonography were performed, and they concluded that the
latter is more sensitive even than MRI. Others have also
suggested that duplex sonography alone is sufficient for
diagnosis.12,13 Nevertheless, we consider cross-sectional
imaging to be of great clinical significance as an additional
diagnostic tool, especially when duplex sonography fails to
visualize direct signs of cystic adventitial disease. Several
reports suggest that cross-sectional imaging and especially
MRI, including T2-weighted MRI, provide morphologic
data about the cyst and possible communications to the
adjacent joint.6-8
Therapeutic options for cystic adventitial disease in-
clude percutaneous cyst aspiration under ultrasound or CT
guidance, the endovascular approach with percutaneous
transluminal balloon angioplasty (PTA) of the popliteal
artery, the evacuation of the cyst through a surgical ap-
proach, and finally, the resection of the involved artery
segment, followed by arterial reconstruction using autolo-
gous vein interposition when available.
Cyst aspiration is not always possible owing to the high
viscosity of the cyst content as well as in those patients in
whom the cyst is multilocular. A high recurrence rate is
described because the mucin-secreting mesenchymal cells
are still present, thus causing reaccumulation of fluid.14,15
Endovascular treatment with PTA of the affected pop-
liteal artery segment is ineffective for cystic adventitial
disease, with unsatisfactory results in the literature. Recur-
rence is described 24 hours to 8 weeks after the initial
PTA.16-18 The subadventitial cyst remains intact after the
Fig 4. Pathologic examination of the surgical specimen
between the media and the adventitia.A, Specimen stain
Specimen stained with elastica van Gieson, at original mintervention, leading to new symptoms when the pressurewithin the cyst increases again, compressing the vessel or
after resuming its former configuration. Furthermore, the
otherwise unaffected, healthy intima of the vessel is injured,
leading to a higher risk of arterial thrombosis. A stent-
supported PTA would obviously produce a more effective
radial force, yet the introduction of a stent in the popliteal
artery of relatively young patients is not recommended.
Incision of the cyst and evacuation of its contents is
considered to be a reasonable and sufficient method to
restore arterial patency when no occlusion of the artery is
present.19,20 Resection of the adventitia may be of addi-
tional value to prevent recurrent disease. It is important in
this case to identify a possible connection of the adventitia
with the adjacent joint and to ligate it.
Reconstruction of the affected popliteal artery with the
interposition of a short segment of autologous vein is
recommended after total occlusion of the artery due to
thrombosis after cystic adventitial disease. Nevertheless,
many vascular surgeons consider the latter approach to be
the treatment of choice in all cases of cystic adventitial
disease and one that provides a more definitive and secure
therapeutic option with very good long-term results.21
CONCLUSION
Cystic adventitial disease is a rare, nonatherosclerotic
vascular disease that should be considered in the differential
diagnosis of young patients with atypical claudication but
without concomitant cardiovascular risk factors. We de-
scribe a case in which the communication between adven-
titia and adjacent knee joint could be identified and clearly
documented by operative findings. Although this does not
definitively prove the developmental theory, we consider
this documentation to be one more argument to support
this theory. For surgeons who favor incision of the adven-
titia with evacuation of the cyst without further arterial
reconstruction, it is therefore advised that a thorough
led intramural cysts filled with mucoid material, located
th elastica van Gieson, at original magnification 10. B,
cation  8.revea
ed wisearch is made for this communication intraoperatively.
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